Petroleum ether and acetone extracts of Citrus aurantifolia Swingle seeds were tested against Toxocara vitulorum (Ascaris), and Fasciola gicantica {larvae and Eggs), Trihconstronylus colubriformis (adult worms , larvae and Eggs), larvae of Trichinella spiralis , in addition to Eimeria oocyst The results revealed variation in the lethal effect with different organisms. Petroleum ether (40-60) extract tested at 100% concentration showed 100% mortality effect against all parasites except T. colubriformis. larvae (39.6% mortality) .The larvicidal effect of acetone extract vary from T. colubriformis (adult worms) , F. gicantica (mature fluks) and T.spiralis larvae (LC 50 = 415,522,630 ppm ) respectively, but no effect was observed against ascaris (adult worms) or T. colubriformis (larvae). Acetone extract was effective against the eggs of T.vitulorum, F. gicantica and T. colubriformis (LC 50 275, 155, 309 ppm) respectively. An oocidal effect was observed against Eimeria (LC 50 = 631 ppm) Phytochemical study of the bioactive extracts lead to identification of limonin and limonexic acid beside nine coumarins from acetone extract, the isolated compounds were identified by chemical and spectral analysis. The petroleum ether extract was saponified and analyzed by GC/Mass.
Introduction
The aim of work is to investigate the larvicidal and oocidal effect of Citrus aurantifolia seeds extracts on some common parasites. And define the chemical composition of each extract.Family Rutaceae is characterized by the presence of trinorterpenoids related derivatives C26 limonoids. Most of Citrus limonoids and their glycosides were reported in seeds and juice. (1, 2) . Citrus plants are very rich in several types of coumarins: simple and prenylated coumarins, furanocoumarin, pyranocoumarin and coumarin dimers were reported in different Citrus species (3) (4) (5) (6) The fatty acid profiles of citrus juice and seeds were different containing iso and anteiso simple branched fatty acids (7, 8) Egypt is considered as one of the semitropical countries. The climatic conditions in particular the temperature favors the parasitic infection in human and animals ; Beside the bad hygienic conditions encourages the spread of parasitic infection. C.aurantifolia, Swingle (Rutaceae), was reported to show anthelmintic activity (9) (10) (11) but further studies are recommended to evaluate their effects against different types of worms, and to determine the nature of their bioactive constituents to provide a useful source of effective simple and relatively nontoxic remedy.
MAT 112, electron impact ionization 70 ev. The infrared spectra were recorded in potassium bromide disks on a Pye Unicam SP-3-300 and Shimadzu FT IR 8101PC infrared spectrophotometers .The NMR spectra were recorded on a Varian Mercury VX-300 NMR spectrometer 1 H spectra were run at 300 MHz and 13 C spectra were run at 75.46 MHz in deuterated chloroform (CDCl3) or Dimethyl Sulphoxide (DMSO -d 6) chemical shifts are quoted in δ and were related to that of the solvents. X-single crystallography data collection on Kappa CCD, Mo Kappa radiation (0.71073). 
GC/MS analysis of Fatty acids methyl ester

Extraction and isolation The petroleum ether extract
The ground seeds of C. aurantifolia (1kg) were extracted with petroleum ether, evaporated, to gave (500g) oil, (10ml) was saponified, according to Tsuda (12) extracted with ether to separate the unsaponifiable matter (0.5%), the aqueous liquor was acidified and extracted with ether to isolate the fatty acids (95%), followed by methylation of fatty acid (13) . The unsaponifiable matter and the methyl esters of isolated fatty acids were subjected to GLC and GC/Mass analysis respectively adopting the previously mentioned conditions. Peak assignments were carried out by comparing the mass fragmentation patterns and relative retention times with those of reference compounds, literature sources, and the Wiley MS database of the equipment.
The acetone extract
The defatted seeds were extracted with acetone, evaporated to give residue (25) g, ١٢g of the acetone extract was applied on silica gel flash column, eluted with petroleum ether with gradient ethyl acetate then ethylacetate /methanol. Fractions were monitored by TLC pre-coated silica gel GF254 (Merck), developed using solvent systems: (A) toluene /ethylacetate (8:2) and (B) chloroform: methanol (37:3) examined under UV. At 365 nm and sprayed with Iodine / Potassium Iodide reagent El Souda et al., or vanillin/sulfuric acid. The matching fractions were added together to give finally eight fractions .Fraction I (0.005g): eluted with pet.ether showed to contain mainly hydrocarbons Fraction II (1.2g) from 40%.ethyl acetate / petroleum ether allow isolation of three fluorescents compounds CI,CII,CIII with Rf (0.76 , o.65 and 0.63) respectively by preparative TLC using solvent system A. Fraction III. (0.4g) eluted with 60 % EtOAc / pet ether offered compounds CIV& CV Fraction IV(0.3g) eluted.with 80 % EtOAc / pet .ether was applied on a silica gel subcolumn , eluted with n-hexane / dichloromethane which led to isolation of four coumarins CVI,CVII,CVIII,CIX. Fraction V (4g): from 100 % ethyl acetate the compound LI was isolated Fraction VI (3g): from 4% methanol / ethyl acetate the compound LII was isolated. The isolated compounds were identified by physical, chemical methods and by comparison with authentic.
Results and Discussion
Anthelmintic effect of petroleum ether extract The promising larvicidal and oocidal effect of the petroleum ether extract of C. aurantifolia seeds against the tested parasites, with 100% mortality except Tricostrogylus colubriformis larvae, (39.6%) mortality were observed (Table 1 Figs [15] [16] [17] .
Anthelmintic Effect of acetone extract
The larvicidal and oocidal effects of the acetone extract expressed in terms of percent mortality and the LC 50 were reported in (Table 2 Figs1-14) which reflects the difference in sensitivity of several types of parasites to the acetone extract .
The results revealed that Fasciola gicantica (Trematode worms) was the most susceptible parasite to both acetone and petroleum ether extract while T. colubriformis larvae was the most resistant parasite to acetone extract with low sensitivity to the petroleum ether extract. Both ascaris adult worm and Trichinella spiralis larvae (Nematodes) show great resistance to the acetone extract; whereas the petroleum ether extract was very effective against Trichinella spiralis larvae. Eimeria (protozoa) showed no resistance to both extracts. Also, it is well noticed that both petroleum ether and acetone extracts were effective against all the eggs of the tested parasites that reflect the promising anthelmintic effects of C. aurantifolia; thus enhance the investigation of the bioactive petroleum ether and acetone extract for their chemical constitution.
Isolation and identification of the constituents of the extracts
Compounds identification in petroleum ether extract : GLC of unsaponifiable matter allow identification of the folowing hydrocarbons: Nonane, Tridecane, Tetradecane, Pentadecane, Heptadecane, Nonadecane, Cosane , Unacosane , Docosane. GC/Mass of the methylated fatty acids allow identification of 28 fatty acids the most dominant were palmitic , linoleic , oleic (46.4 , 36.9 , 9 .8 %) respectively .Also several branched chain fatty acids were detected (Table 3) .
Compounds isolated from acetone extract
Column chromatography of the bioactive acetone extract revealed the isolation of nine coumarins and two limonoids. (Fig 18) .the data was deposited at the Cambridge Crystallographic Data Center (CCDC). (Fig.19) (Table 4) which agree with the reported data for limonin (2) further confirmation was obtained by 13 C-NMR analysis showing signals for 26 carbon atoms represented in (Table 4 , Fig 19) (17) and the signals in the 13 C-NMR suggested the compound to be a mixture of limonexic acid and its isomers isolimonexic acid (Fig 19) which were identified for the first time in C. aurantifolia. N.B: no effect was observed on Toxocara vitulorum adult worms, Trichostrongylus colubriformi larvae up to 1g/L 
Phytochemical and anthelmintic investigation of Citrus aurantifolia Swingle seeds
) represented in showed signals at δ 8.13 and 6.30 ppm (d J= 9.6 Hz) corresponding to H-4and H-3 respectively, at δ 7.63 (d J= 2.1 Hz) H-7, at δ 7.00 (d J= 2.1 Hz) H-6 and two singlet at δ 3.60 and 3.65 for two methoxy groups. Thus the compound was identified as Isopimpinellin.
El Souda et al.,
Discuscion
Control and treatment of parasites in human and animal are important strategies towards the improvement of human public health and also improvement of animal resources and increasing the national income .The traditional treatment against parasites is known by anthelmintic . Inspite of their wide use, anthelmintics have their drawbacks. Many drugs are ineffective at recommended dose, beside the incomplete elimination of the parasites and development of resistant strain of parasite against drug. Moreover, the therapeutic and toxic doses of some anthelmintics are very close and the health hazards of the drug residues upon both human and animal. Recently herbal treatment of parasites is now taken in consideration either by researchers and or pharmaceutical companies due to its safe use and inducing clean environment. Phytochemical investigation of the acetone extract revealed it consist of coumarins (20%), isopimpinellin the most dominant whose antibalharzial effect was reported by Haggag (10) meanwhile the limonoids (60%) represented by limonin the most common limonoids in Citrus aurantifolia and limonexic acid. The antifeedant effect of limonoids was reported (18) it was found that three limonoids : limonin , nomilin and obacunone isolated from seeds of C. reticulate inhibit the emergence of fourth instar larvae of mosquito Culex with EC50:59.5,26.6 and 6.3 respectively. Another study (19) reported the in vitro antimalarial activity of limonoids from Khaya grandifoliala .The crude extracts from bark and seeds were active in vitro against plasmodium falciparum. The extract was purified to obtain seven limonoids; the most active was genuine, exhibiting an additive effect when combined with chloroquineThe antifeedant properties of natural limonoids obtained from Citrus limon seeds and their semisynthetic derivatives were evaluated against a commercially important pest Spodoptera frugiperda a highly significant antifeedant activity (p<0.01) for limonin, obacunone and three semisynthetic derivatives was observed (20) .
Conclusion
The previous data concluded the anthelmintic effect with variation in sensitivity of several types of parasites to the acetone and petroleum ether extract of C. aurantifolia seeds. Fasciola gicantica (Trematodes worms) was the most susceptible parasite to both acetone and petroleum ether extract while T . colubriformis larvae was the most resistant parasite to acetone extract with low sensitivity to the petroleum ether extract. Althougth both Ascaris adult worms and Trichinella larvae (Nematodes ) show great resistance to the acetone extract, it was found that the oil was very effective against Trichinella larvae. Concerning Eimeria (protozoa) no serious resistance was observed. Also, it is well noticed that the tested extracts were effective against all the eggs of the tested parasites that reflect the promosing chemoprophylactic effects of C. aurantifolia.
